‘Name : ' Class

Process Objectlves

® To measure the volume of H, collected in the experlment.
v 0 ™ formulatea balanced equation for the acpenment. )

. Learnmg Objectlves

] 'lb determme the volume of one mole ofa gas at standard temperamre
" - and pressure.

@& To discover the dlfference that water vapor pressure w1ll make in the total
pressure of a gas COlIected over water - -

Introductlon
When. magneslum metal reacts. thh hydrochlonc acxd hydrogen gas is pro-

_ duced. Thé volume of thisgas can be measured by usmg a eudiometer. Know-

ing-thie niuniber of - moles of magriesitim. used;‘we. can: caléulate the volume of
hydroger produced: petiit6leof magnesium-consumed. The balanced equation

for this reaction allows tisto- ‘determing. the volume: that one mole of gas occu-

piesata specnﬁed temperature and' pressure
Magnesium is “the least dense slructmaI metal Because of its: llghmess it is
often- alloyed ‘with alummum aud used to: make- custom—desngned racing: car

warranty.

-Référ to Chapter 12, Sechon 1. 1 and 12.3 for addtttonal mformatlon on gas velumes.

Safety

'Ihke the necessary precautlons befére begmmng thls _exper-
1ment. Wear safety goggles, apron, and gloves Read all safety

Q cautions-inyour procedures and dlSCI.ISS them with your teacher.
Jtis lmpqrtant to use good safety techmques whlle conduc-
tmg experinients. See pages 8 tlirough 11 o

Date
- Molar Volume | Y /i
| of a Gas Experiment &

| gz 6%

" wheels, called MAG wheels. Both: magnesxum andrafummum aré very reactive
 witl acids; such: s With' the - hydrOchlonc acid- used i ‘this expenment This-
explains why manufacturers of these very expenswe wheeIs‘Wam consdmers
that the use of any acxd deamng product will affect the surface and vond the

Apparatus o
beakers, 400 mL, 50 mL . buret clamp
thermometer centimeter rule
hydrometer jar or 1000 mL A rubber - stopper (one-hole, #00)
graduated cylinder eudnomehel; 50 mL
ring stand . :
' Materlals S
magnesium ribbon, untarnished thread

hydrochloric acid, 6 M

Recording Your Observations
After completing each step of the procedures, record your observations in the
Data Table.

Molar Volume of a Gas
rial copyrighted under notice appearing eatlier in this work.
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Procedures

1. Fill a 400 mL beaker two-thirds. full of water. If possable use water that has - 5 0‘ "
(One-hole adjusted to room temperature. Obtain a piece of magnesium ribbon from
rubber your instructor. Measure the length of magnesium ribbon to the nearest 0.1 Cuﬁf ;r
stqpper cm. (Note: If your piece of ribbon exceeds 4.5 cm, then return it for a
' smallerone.) Record the length of the ribbon in your Data Table. Also record U§€ ’Iﬁ( ¥
_the mass of one meter of this ribbon. You cam obtain- thls mass. from your d{ M
teacher. J

: 2. Roll the length of magnesium ribbon into a Ioose coﬂ T1e it with one end of
e, a piece of thread, approximately 25 cm in length, in such a manner that all
Thread the loops of the coil are tied together.”

This next procedure. requires the use of 6 M hydrochlonc acid. You may
want to prachce Procedures 3 to 6 by using water in place of the acid.
When you have mastered the techmque usmg water, proceed to use the
_ - acid.
Magnesium coil CAUT[ON Hydrochlonc acidi is. caikstic. and corro-

sive. Avoid contact with skin and

eyes. Avoid bréathing the: vapor. ;
Make certain that you are wearing

safety  goggles,  apron; and gloves .

when: working: with: the aeld H-any -
< . acid should splash .on you, immedi-
| ately flush the area. with water: and

then. ' report. xhe mcldent to . your
- teacher. If you should splll any on the.
2 - counter top or ﬂoon ask your: teacher
- for the -appropriate Spl“ package to be

£ used m the c[ean~up

% Carefu]ly pour: appmx:mately 10 mL of 6 M hydrochlonc aad mto a SO-mL j )
A - beaker Then pour the10 mL of 6 M hydrochlonc ac1d info the gas measur- .
ing tube or eudiometer. -~

4, While holding the eudxometer ina s!lghﬂy hpped pBSlthl'l ‘very slowly pour
water from the 400 mL beaker into the eudiometer; being careful to layer .
the water over the acid so that they do not mix. Add enough water tqﬁ]l the-
eudiometer completely. :

5. Lower the magnesium coil into the water in the eudlometer tube to a depth
of about 5 cm. Insert the rubber stopper into the open end of the eudiome-
ter to hold the thréad in position. See Figure 14-1. The one-hole stopper
should displace some water from the tube ‘I‘hls ensures that no air is left

bl

Figure 14-1
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L7 inside the tube.

6. Cover the hole of the sto’pper with your ﬁnger, and invert the eudiometer in
the 400 mL beaker of water. Clamp the eudiometer tube into position on
the ring stand, as shown in Figure 14-2. The acid flows down the tube
(why?) and reacts with the magnesium. Is the acid now more concentrated

Magnes:um
or more dilute? Descnbe yuur observations.

cail

Figure 14-2
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7. When the magnesium has disappeared entirely and the reaction has
stopped, cover the stopper hole with a finger and carefully transfer the
eudiometer tube to a 1000 mL graduated cylinder or other tall vessel that
has been filled with water. Adjust the level of the eudiometer tube in the
water so that the levels of the liquids inside the eudiometer and the cylinder
are the same. See Figure 14-3. Read as accurately as possible the volume of

Strategy for Measuring -

In this experiment the pressure of
the gas is made equal to atmo-
spheric pressure by equalizing the
water levels inside and outside the
collection tube. -

- hydrogen liberated. q
8. Record the room temperature and pressure. g
' — 5
.
- 8
— 9
: 10
Figure 14-3 alt
13
Data Table 15
— 16|
Length of Mg Used cm .
—19
Mass per meter of Mg g/m E§
|23
Volume of H, Collected mL 3
=0
27
Atmospheric Pressure ok 5%
Hg =
Temperature of Gas g = =
—=35
¥ -
Calculations (show all of you work with units) 2
1. Use the mass of one meter of magnesium ribbon and your length of Mg to find the mass of Mg _g

used.

2. From the mass of Mg in the above problem use the molar mass of Mg (24 g/mol) and calculate

how many moles of Mg you used.

3. Write the balanced equation of the reaction below. What is the molar ratio between Mg and H,?

4. Use the number of moles of Mg from question 2 and the molar ratio from question 3 to calculate

the number of moles of H, produced.

5. Use Boyle's Law (V,P;=V,P») to adjust the volume of the gas collected from the pressure in the

room to standard pressure.




6. Take your volume from 5 and adjust it from room temperature to standard temperature using
Charles’ Law (V|T2=V2T1).

7. Convert the volume of gas at STP produced from mL to L.

8. Use the volume of the hydrogen at STP and divide it by how many moles of H, produced to find
the molar volume of a gas at STP.

9. Calculate the experimental error for the experiment using the formula below.

% error = |observed value-actual value] X 100%

actual value

Questions

1. Is your molar volume amount higher or lower than the actual value? Give some sources of error
in this lab.

2. From the reaction, how many L of H2 gas could be produced at STP if 2.5 moles of Mg reacted?

3. Since the 1930’s aluminum/magnesium alloys have been used to make pots and pans for
cooking. What are some examples of foods that could react with these pans?

Answer questions 20-23 on page 274 in the book on a separate sheet of paper and attach it to this
lab.



